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ABSTRACT
This paper presents data on the ENEARc subsample of the larger ENEAR survey of the
nearby early-type galaxies. The ENEARc galaxies belong to clusters and were specically chosen
to be used for the construction of a Dn − σ template. The ENEARc sample includes new
measurements of spectroscopic and photometric parameters (redshift, velocity dispersion, line
index Mg2, and the angular diameter dn) as well as data from the literature. New spectroscopic
data are given for 229 cluster early-type galaxies and new photometry is presented for 348 objects.
Repeat and overlap observations with external data sets are used to construct a nal merged
catalog consisting of 640 early-type galaxies in 28 clusters. Objective criteria, based on catalogs
of groups of galaxies derived from complete redshift surveys of the nearby universe, are used to
assign galaxies to clusters. In a companion paper these data are used to construct the template
Dn−σ distance relation for early-type galaxies which has been used to estimate galaxy distances
and derive peculiar velocities for the ENEAR all-sky sample.
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For many years cosmic flows have been a promising way to probe mass density fluctuations on intermedi-
ate scales ( <100h−1 Mpc) and to obtain dynamical measures of the cosmological parameters. Unfortunately,
compiling peculiar velocity data with the desired sky coverage and full sampling is time-consuming, so most
previous cosmic flow studies have been based on sparse or non-uniform catalogs, leading to conflicting in-
terpretations. Recently, new large redshift-distance surveys of spiral (SFI; da Costa et al. 1996, Haynes et
al. 1999a, 1999b) and early-type galaxies (ENEAR; da Costa et al. 2000a, hereafter Paper I; Wegner et al.
2002; Alonso et al. 2002) have been completed and some of the unresolved issues are being re-addressed
with these signicantly larger and more uniform samples.
The ENEAR catalog of peculiar velocities described in Paper I is an all-sky catalog which includes a
magnitude-limited sample of early-type galaxies (ENEARm) extracted from completed magnitude-limited
redshift surveys, as well as a subsample of cluster galaxies which are fainter than the magnitude limit of the
parent redshift surveys. The ENEAR catalog is a compilation of observational parameters for  2000 early-
type galaxies. It includes new photometric and spectroscopic data for  1500 early-type galaxies in clusters
and in the eld as well as data from previous work. Our new photometric and spectroscopic measurements
are presented in Alonso et al. (2002) and Wegner et al. (2002), respectively. Data from this catalog have
already been used in some previous analyses presented in other papers of this series (Bernardi et al. 1998;
Borgani et al. 2000; da Costa et al. 2000b; Nusser et al. 2001; Zaroubi et al. 2001).
In conducting these analyses we have found it necessary operationally to split the ENEAR catalog into
two samples, ENEARm and ENEARc (see Paper I). The ENEARc is composed of galaxies from ENEARm
that are in clusters, but with the addition of galaxies fainter than the original ENEARm magnitude limit
using new observations and data in the literature.
The purpose of the present paper is to focus on the ENEARc cluster subsample; here we describe the
assignment of galaxies to clusters, the homogenization of our new data with those of previous work, and report
the nal combined photometric and spectroscopic parameters of the cluster galaxies. The construction of
the ENEARc catalog is needed in order to obtain an accurate template scaling relation (the Dn−σ relation)
which can be use to measure distances and peculiar velocities for all the early-type galaxies in the ENEAR
catalog. The Dn−σ scaling relation, originally introduced by Dressler et al. (1987), is essentially equivalent
to the more general Fundamental Plane (FP, Djorgovski & Davis 1987) dened by early-type galaxies.
The underlying assumption in estimating distances is that these scaling relations are the same for eld
and cluster galaxies. For galaxies which are at approximately the same redshift, so eects of evolution
can be neglected, the dependence of these scaling relations on cluster properties has been investigated by
several authors (e.g., Jrgensen, Franx, & Kjrgaard 1996; D’Onofrio et al. 1997; Pahre, Djorgovski, & de
Carvalho 1998; Scodeggio et al. 1998; Gibbons, Fruchter, & Bothun 2001; Colless et al. 2001). (For how
the FP depends on cluster redshift see e.g., Jrgensen et al. 1999; Treu et al. 1999, 2001; van Dokkum et
al. 2001.) Other issues that bear on the results are the assignment of galaxies to clusters, the small number
of observed galaxies per cluster, which requires the use of all available cluster data for the denition of a
template distance relation, and the possible biases of the parameters resulting from selection eects and
measurement errors.
The data presented in this paper are used in Bernardi et al. (2002) to derive the template-distance
relation from which the galaxy distances and the peculiar velocity eld of the ENEAR sample were derived.
The outline of this paper is as follows: In Section 2 we describe the selection of clusters and the criteria
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used for membership assignment. In Section 3 we present the new spectroscopic and photometric data and
discuss the corrections applied to our measurements and to those of other authors which bring the available
data into a common system. Section 4, contains the nal merged and standardized ENEARc catalog of
early-type cluster galaxies used to construct the distance relation and peculiar velocity analyses. A brief
summary is given in Section 5.
2. Cluster Sample
2.1. Selection
A key requirement for constructing any distance relation based on cluster/group galaxies is to have
a well dened procedure for identifying bound systems and assigning galaxies to them. With currently
available optical, all-sky redshift surveys (e.g., Huchra et al. 1983, CfA1; Falco et al. 1999, CfA2; da Costa
et al. 1988, SSRS; da Costa et al. 1998, SSRS2; Santiago et al. 1995, ORS) a signicant improvement can
be made on earlier work which justies reexamining galaxy assignments to clusters.
In this paper we have adopted the following procedure: Clusters within  10000 kms−1 were selected
from group catalogs derived by applying the objective group-nding algorithm of Huchra & Geller (1982) to
all complete, magnitude-limited redshift surveys currently available. For most of the sky ( 6.5 steradians)
rich groups ( > 15 members) were drawn from the CfA1 (Geller & Huchra 1983) and SSRS (Maia, da Costa
& Latham 1989) catalogs. At low galactic latitudes the catalogs were complemented by groups identied
in the Optical Redshift Survey (Santiago et al. 1995). Over the fraction of the sky surveyed by the CfA2
and SSRS2 ( 4.2 steradians, including more than a third of both galactic caps), we used groups identied
by Ramella, Pisani, & Geller (1997) in the CfA2 and Ramella et al. (2002) in the SSRS2, instead of those
identied in earlier shallower surveys. This selection is not uniform over the sky because of the dierent
magnitude-limits and density contrast thresholds that had to be adopted in the group identication. An
attempt to minimize this eect and include possible fainter members is discussed in Section 2.3.
The nal catalog contains 32 rich (> 15 members), 318 medium-size (5-15 members) and 628 small
(< 5 members) systems making a total of 978 groups. For each group the combined catalog provides: the
number of members; center coordinates, heliocentric radial velocity, velocity dispersion, and the physical
size expressed by the pair radius Rp (Ramella, Geller, & Huchra 1989) which is used below to establish
cluster membership. The physical parameters of the groups are computed considering all morphological
types. Groups with at least 15 members were cross-identied with the Abell and the ACO cluster catalogs
(Abell 1958; Abell, Corwin & Olowin 1989). All but three, consisting predominantly of spirals were known
clusters. Because of the limiting magnitudes of the parent redshift surveys some faint early-type galaxies,
known to be in clusters, are missed by this procedure. Fainter early-types with data in the literature were
added to our compilation (See Section 2.3).
To this list we added ve additional well-studied clusters: A539, AS639, and A3381 (Jrgensen, Franx,
& Kjrgaard 1995a, 1995b) and 7S21 and A347 (Smith et al. 1997). These clusters were excluded from our
original list because they are either located at low galactic latitudes, outside the regions probed by the redshift
surveys, or because the member galaxies are fainter than the limiting magnitude of these redshift surveys.
A special procedure was also adopted to handle the Centaurus cluster, which has two distinct components
(Lucey & Carter 1988) but is identied as a single large system in the group catalog. In this case, we
assigned memberships based on the observed redshift distribution along the line-of-sight. The resulting list
of members for each system agrees well with Lucey & Carter (1988). The physical characteristics of these
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two groups, hereafter Cen30 and Cen45, were computed after splitting the systems (see Section 2.2).
From the cluster/group sample above we selected 58 groups containing a minimum of ve early-type
galaxies and at least 15 members of any morphological type, to provide a reliable cluster velocity dispersion
estimate. Figure 1 shows the projected distribution in galactic coordinates of all the 58 selected clusters,
including the 28 clusters considered in the present paper. The apparent deciency of clusters at low galactic
latitudes may not be real. However the apparent underdensity of galaxies shown on the left side of the plot
at higher galactic latitudes can also be seen in Figure 14 of Paper I, which shows this for the ENEAR and
SFI galaxies. We ultimately focused on creating a large database of measurements in common with other
authors, and to enlarge the sample of available galaxies in the 28 previously studied clusters.
It is useful to refer to Figure 4 of Paper I, which compares the distribution of clusters on the sky with
that of the underlying galaxies. Four clusters lie inside the Perseus-Pisces (PP) region (0h < α < 4h and
+20o < δ < +45o; Smith et al. 1997). The two dominant concentrations of galaxies, the Great Attractor
(GA) and Perseus-Pisces superclusters, are indicated in that gure. Paper I also shows that in our sample,
the GA and PP superclusters produce a prominent peak at  5000 kms−1 in the redshift distribution of the
clusters, indicating that our clusters probe the most prominent structures in the nearby universe.
2.2. Properties of the Cluster Sample
The main physical characteristics of the 28 selected clusters are given in Table 1: the cluster name
in column (1); columns (2) and (3) give the right ascension and declination, as determined from the group
nding algorithm or taken from the references listed in column 9; column (4) is the heliocentric radial velocity;
column (5) the cluster velocity dispersion; column (6) the value of the radius Rp, whenever available (see
Section 2.3); column (7) the number of early-type galaxies with distances in this paper; column (8) indicates
clusters using only measurements obtained by other authors; and column (9) references previous studies
of these clusters. Note that the cluster global parameters such as redshift, velocity dispersion, and size
were taken from the merged group catalog described earlier. Comparing these redshifts with those obtained
using only the cluster early-types, we nd insignicant dierences, the mean oset being  20 kms−1 and
the scatter  110 kms−1. The cluster velocity dispersions listed in the table also agree well, with a mean
dierence of  40 kms−1 and a scatter of  130 kms−1. In the latter case, we nd that for rich clusters, the
values listed in the table are smaller with an oset of <200 kms−1.
Poor sampling of the cluster region aects both the estimated cluster velocity dispersion and the char-
acteristic size scale Rp. In some cases the coordinates of the groups/clusters had to be revised because closer
inspection showed that the group catalog was unable to separate neighboring clusters (e.g., A2199/97,
Cen30/45) or because groups based on shallow surveys do not faithfully represent the center of the cluster
after fainter members have been included (e.g., Klemola 44). Groups found at the edge of a redshift survey
tend to have their global parameters aected; in particular the size, as originally listed in the group catalog,
can dier. For example, the group radius of Pavo II depends on the density threshold. This may also explain
structure found in Doradus. These problems should be kept in mind when investigating correlations that
depend on the global cluster parameters such as size and velocity dispersion.
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2.3. Membership Assignment
As mentioned in Section 2.1, the group catalogs were derived from redshift surveys with diering limiting
magnitudes and selection criteria. To make the distribution of our clusters/groups more uniform across the
sky we added other systems in regions of the sky not covered by the redshift surveys. Also, we have increased
the number of cluster/group members by including early-type galaxies observed by other authors, below the
magnitude limit of the redshift surveys. We have also checked other authors’ membership assignments. A
galaxy was assigned to a cluster if it satised two conditions. The rst condition is d  1.5Rp, where d is
the distance relative to the group center, determined from the group nding algorithm, and Rp is the group
pair radius (both are in h−1 Mpc, where h = H0/100 kms−1 Mpc−1). We xed Rp to 1 h−1 Mpc for Cen45,
not identied by the nding algorithm, for Pavo II at the edge of the redshift survey, and for the ve clusters
added from the literature.
The second condition is j cz − czcl j 1.5σcl where cz is the radial velocity of the galaxy, czcl and σcl
are the systemic velocity and velocity dispersion of the group, respectively. This second requirement does
not precisely represent the region within the caustic which marks the boundary of a cluster in redshift space
(e.g., Kaiser 1987; Reg}os & Geller 1989), but the small number of galaxies per cluster and the caustic’s
dependence on Ω makes a more precise determination untenable.
To better approximate the real assignment of galaxies to the cluster we also dene a class of \peripheral"
objects, the criteria depending on the richness of the cluster. For the richest clusters (e.g., Virgo and Coma),
\peripheral" galaxies are those which satisfy one of two conditions: d  Rp and 1.5σcl j cz−czcl j 3σcl, or
1.5Rp  d  3Rp and j cz− czcl j σcl, while for clusters with fewer members the second condition becomes
1.5Rp  d  2Rp. These conditions are intended to represent the region in redshift-space occupied by cluster
members. Applying these criteria, increases the sample of the early-type galaxies by about 20%. When two
clusters are close to each other as in the cases of A2199/97 and Cen30/45 ambiguous cases remain. The
impact of these objects on the distance relation is discussed in more detail in Bernardi et al. (2002).
Figure 2 shows examples of the resulting projected distribution of objects in and around two of the
clusters (similar plots for the other clusters are available; interested readers should contact the rst author
of this paper directly). The dashed circle corresponds to the angular size of 1.5Rp at the cluster redshift.
Some systems are well sampled by the available redshift surveys (e.g., Coma, A1367, Virgo, Fornax, Eridanus,
Doradus), while at low galactic latitude clusters/groups are only covered by the shallow ORS. The density of
galaxies abruptly changes south of−40, the southern limit of the SSRS2. From these projected distributions,
we also found that some group centers, in the group catalogs, are not good estimates. This is the case, e.g.,
for Pisces, HMS0122+3305, A2199, and the nearby groups such as Eridanus and Doradus, but correcting
the central positions leaves the galaxy assignments unaltered. We also also nd that Klemola 44 may be a
superposition of two systems.
Overall <90% of the early-type galaxies assigned to these groups have distances. There are 733 early-
type galaxies assigned to the 28 selected clusters/groups (hereafter the ENEARc catalog), of which 640
galaxies have velocity dispersions and dn measurements, where dn is the apparent diameter at a given
isophotal level, as required to build the Dn−σ relation. Of these, 495 satisfy the most stringent membership
criteria, whereas 145 are \peripheral" cluster objects. According to our adopted criteria, 15 galaxies assigned
to the selected cluster sample by previous authors are non-members.
These non-member galaxies are listed in Table 2, where: column (1) is the name of the galaxy; columns
(2) and (3) are the equatorial coordinates; column (4) is the heliocentric redshift; column (5) is the total
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magnitude mB; column (6) is the name of the cluster to which the galaxy is assigned; column (7) is the pair
radius Rp of the cluster; column (8) is the cluster velocity dispersion; column (9) is the projected distance of
the galaxy from the cluster center, computed using the angular separation and the cluster redshift; column
(10) is the dierence between the galaxy and cluster redshifts; and column (11) references previous work. The
information on the individual galaxies and groups comes from the literature and the original group catalogs,
respectively. Note that Willmer et al. (1991) had already pointed out that [WFC91] 056 and ESO 384G037
are interlopers in AS753, while Jrgensen (1997) noted that D75 and [WFC91] 039 were not members of
A194 and AS753, respectively. The galaxies in Table 2 are, therefore, excluded from the ENEARc sample.
Figure 3 summarizes the measured parameters for early-type cluster galaxies. This gure shows the
distribution of: redshift (panel a); σ (panel b); Mg2 index (panel c); and the photometric parameter dn
(panel d). The data include both our measurements and those of other authors calibrated onto a common
system as described in the next section.
3. Homogenization of the Measurements
In addition to our all-sky ENEAR redshift-distance survey, over the years we have gathered a large
number of spectroscopic and photometric observations of early-type galaxies in clusters with the following
three goals in mind: 1) increase the number of galaxies in clusters to improve the statistical accuracy of
distance relations; 2) measure many galaxies observed by other authors, in order to scale the available data
into a common system and estimate our external errors; 3) obtain repeat observations to estimate our internal
errors on a run-by-run basis. Repeat measurements also provide a way to eliminate disparate measurements
and improve the statistical error per galaxy. Since a non-negligible number of galaxies, mostly in clusters,
had modern high-quality measurements available in the literature, we concentrated our eorts in clusters
already studied by other authors.
In the following sections we describe the procedures adopted for homogenizing and combining the
spectroscopic and photometric parameters which come from various sources.
3.1. Spectroscopic Data
Details of the observations, data reductions, parameter and error estimates obtained by the ENEAR
team are presented in Wegner et al. (2002). The velocity dispersion was measured in the interval 4770−
5770 A. Therefore, our estimates do not include the eects of the NaD line which, because of interstellar
absorption, could aect the velocity dispersion measurement (e.g., Dressler 1984). It is known that for any
given S/N and instrumental resolution, there is a lower limit on the velocity dispersion measurable without
introducing signicant bias (e.g., Bender 1990). The instrumental resolution of the setups used by the
ENEAR team range from 70 kms−1 to 100 kms−1. We tested the reliability of the low velocity dispersion
measurements by using: a) internal repeated observations, and b) simulations of synthetic noisy \galaxy"
spectra (Wegner et al. 2002). The scatter ( 15 %) given by internal comparisons at low velocity dispersions
(< 70 kms−1) is comparable with the errors (10 %-15 %) associated with those measurements. Simulated
\galaxy" spectra, obtained by broadening the spectrum of a template star by Gaussians of dierent velocity
dispersion and by adding dierent noise, show that for spectra with S/N > 20 per pixel the velocity dispersion
can be measured reliably down to a value of  65 % of the instrumental resolution. These results show that
our random errors are reliable and that our velocity dispersion measurements are not biased|even for values
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which are smaller than the instrumental resolution. However, the above tests do not take into account about
possible systematic eects due to e.g., template and galaxy mismatches or continuum subtraction problems.
In this section we describe the homogenization procedure for the ENEARc data which include our new
measurements as well as data from the literature. The rst step in homogenizing the velocity dispersions and
line indices is to dene a \ducial" system to which all other measurements can be compared and converted.
To achieve this we rst brought our measurements onto the same internal system. The ENEAR observations
were chosen as this standard system because they are a large ( 2000) homogeneous set of measurements,
which was designed to extensively overlap with other samples and our own individual observing runs. The
ENEAR observations were brought into a consistent system as described by Wegner et al. (2002). Briefly,
the following procedure was used: we determined a mean oset, , between each galaxy in a given run and
all the other runs. We then averaged over all galaxies in a run, weighting by the number of available pairs
which yields  for that run. We then subtracted  from data in each run and repeat the process until no
run has an oset above a predened tolerance. We found no evidence for a more complicated correction for
the data. The internal comparisons of the nal redshift, velocity dispersion, and the Mg2 index were found
to be in good agreement, showing no systematic trends, and only small zero-point osets.
The mean redshift oset is <25 kms−1 with a scatter of <40 kms−1; in the case of the velocity
dispersion,  log σ is always less than 0.025 and has a scatter of <0.060 dex. The mean  log σ oset is
0.012  0.008 dex. Finally, the line index Mg2 has a mean zero-point oset of <0.015  0.006 dex with a
scatter of  0.020 dex. The velocity dispersions and the values of the Mg2 index were aperture-corrected to
2rnorm = 1.19h−1 kpc (Wegner et al. 2002).
The second step, after calibrating our measurements to a consistent system, was to convert published
data to our reference system. An aperture correction consistent with our raw data was made before cal-
ibrating them to our \ducial" system by a zero-point shift, using a procedure similar to the one above.
Zero-point corrections were only applied for those data sets for which the oset was larger than its error.
Table 3 summarizes the results of this comparison of our data with those of other authors: in column (1)
the source of published data; in column (2) the number of velocity dispersion measurements involved in the
comparison; in column (3) the oset applied to each set of velocity dispersion measurements; in column (4)
the rms value of the dierences in the comparison; columns (5)-(7) show the same for the Mg2 line index. All
dierences are computed as \our-minus-literature". The comparisons listed in the table include only cluster
galaxies except for the 7S sample; for that sample we also compared the measurements of eld galaxies. This
was done to increase the accuracy of the comparison.
In total we have 248 measurements of the velocity dispersion and 156 of the Mg2 index in common
with the literature. The external comparisons reported in the table show that the external osets are, in
general, comparable to the mean oset found from our internal comparisons. The measurements obtained
by other authors were converted to our \ducial" system by adding the osets listed in Table 3. In order
to evaluate the nal merged and standardized catalog of early-type galaxies a comparison has been made
between dierent (calibrated) measurements of the same galaxy. The results are shown in Figure 4 for those
datasets for which direct comparisons are available. The data sets of Lucey et al. (1997) and Smith et al.
(1997) have very few galaxies in common with our sample. Therefore, for these two data sets we had to rely
on an indirect calibration. This was carried out by using the overlap between the data of these two papers
with those of the literature converted directly into our system. Figure 5 shows the result of this indirect
calibration.
Figure 6 shows a histogram of the dierence between our redshifts and the literature. The mean and
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rms scatter of the distribution are 1  8 kms−1 and 69 kms−1, respectively. Since the typical error in the
radial velocity is of the order of  50 kms−1 we conclude that no correction is required for the redshift
measurements.
The spectroscopic data in the ENEARc catalog are summarized in Table 4 which gives: in column (1)
the source of measurements; in column (2) the number of new measurements obtained by our team; in column
(3) the number of galaxies for which spectroscopic parameters were measured; in column (4) the number of
galaxies for which there is only one source; in columns (5){(7) the same information for the Mg2 line index.
In estimating the contribution of each author we tried to consider only independent measurements, although
this is not always possible because some authors combined their new data with previous work. The number
of measurements in the table reported for the authors refers only to galaxies in the ENEAR database (see
Paper I).
Table 4 shows that we obtained 338 measurements of the velocity dispersion for 229 galaxies and similar
numbers for the Mg2 index; about one-third of our observations have repeats. Using these data, we obtained
new distances and Mg2 indices for  90 galaxies, thereby enlarging the sample of early-type galaxies that
can be used in the construction of the Dn− σ relation. About 55% of the cluster sample still relies on single
velocity dispersion measurements but most of these are now based on high-quality modern observations.
3.2. Photometric Data
Details of the photometric observations are given in Alonso et al. (2002). The same homogenization
procedure described above was adopted for the photometric parameter dn. Following the 7S, dn is the
angular diameter of a circular aperture within which the average integrated surface brightness of a galaxy
is equal to a specied value. In our case the angular diameter dn is measured at the R-band isophotal level
of µR = 19.25 mag arcsec−1. This value roughly corresponds to the value adopted by the 7S in the B-band,
assuming a mean color of (B −R)=1.5 mag. The light proles were corrected for the eects of seeing (e.g.,
Saglia et al. 1997), flux calibrated and corrected for Galactic extinction (Burstein & Heiles 1984). Alonso
et al. 2002 show that, for the galaxies in our sample, the Burstein & Heiles extinction corrections agree well
with the values derived using the extinction maps of Schlegel, Finkbeiner & Davis (1998). The K-correction
and cosmological surface brightness dimming correction were also applied.
As in the case of the spectroscopic parameters, a homogeneous dataset is required. This is particularly
important for combining photometric parameters since these come from a variety of sources, many using
dierent lters. To calibrate the photometric parameter dn to the \ducial" system, we rst checked the
internal consistency of our data by comparing the surface brightness proles of galaxies for which we have
more than one observation. For these objects, the dispersion among dierent measurements was found to
be small ( 0.05 mag/arcsec2 over an interval of typically 3 magnitudes), showing that our reduction and
calibration procedures lead to uniform results (see Figure 3.6, 3.7, and 3.8 in Bernardi 1999). We also
compared our measures of the surface brightness proles with those in previous works. This was done to
estimate if dierences in the zero-point of the photometric calibration, or variations in the lters/colors
used by dierent sources could contribute to the dierences observed in the dn parameter. We found that
the comparisons of our surface brightness proles with those of other sources do not show any systematic
gradient or statistically signicant oset (see Figure 3.4 in Bernardi 1999). These results justify our choice
of applying simple osets in homogenizing the dn parameter. As before, our observations were used to
dene the reference system; we brought the measurements to a common system by minimizing the mean
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dierences in the dn derived from galaxies observed in more than one run. The required corrections to bring
the measurements into a common system were relatively small:  log dn <0.010  0.004 dex with a rms
scatter of < 0.022 dex (Alonso et al. 2002).
The measurements available in the literature were calibrated to our internal reference system by applying
the osets listed in Table 5, if the oset is larger than its error. This table summarizes the results of the
comparison between our data and those of other authors listing: in column (1) the source of published data;
in column (2) the number of measurements involved in the comparison; in column (3) the dierence between
our measurements and those in the literature; and in column (4) the rms value of these dierences. There
are 379 dn measurements in common with the literature. The required corrections are small and the scatter
compares with that obtained from our internal comparisons, suggesting that one can safely combine the
measurements from dierent data sets. These comparisons are shown in Figure 7 after each individual data
set was calibrated to the ducial system. The agreement is good, with the dispersion being generally smaller
than 0.02 dex. Furthermore, there is no evidence of systematic trends, justifying our use of single osets to
bring all of the published data into a common system. As for the spectroscopic parameters, the comparison
with the 7S sample also includes eld galaxies.
The photometric data assembled for the ENEARc sample are summarized in Table 6 where we list: in
column (1) the source of measurements; in column (2) the passband in which the data were measured; in
column (3) the number of new measurements including repeat observations; in column (4) the number of
galaxies with measured photometric parameters; and in column (5) the number of galaxies for which there
is only one source. We have measured 508 dn for a total of 348 ENEARc galaxies, of which 117 had no
previous measurements. About 48% of the cluster sample still relies on single measurements, making the
cross-comparison between dierent sources extremely important.
4. The ENEARc Catalog
As a nal result, we have assembled a sample of 640 early-type galaxies in 28 clusters with redshift, ve-
locity dispersion, dn measurements and, whenever possible, the Mg2 line index using the membership criteria
described above. Of these galaxies, 495 are considered cluster members and 145 \peripheral" objects. All
640 objects were individually inspected and 188 galaxies were removed due to peculiarities and/or problems
on their images and/or their spectra (e.g., residual contamination from nearby galaxies or stars; presence
of spiral arms or bar; dust lane; high D/B; emission lines; low S/N) that could aect the measurement of
their photometric and spectroscopic parameters.
Table 7 tabulates the main measured parameters for the 452 galaxies suitable for constructing the Dn−σ
relation and Table 8 contains the 188 cluster galaxies eliminated from further consideration, respectively.
For each cluster these tables give : in column (1) the name of the galaxy; in columns (2) and (3) the 1950.0
equatorial coordinates; in column (4) the morphological T type following Lauberts & Valentijn (1989); in
column (5) the total B-band magnitude mB taken from the literature; in column (6) the number of redshift
and velocity dispersion measurements obtained from our new data; in column (7) the number of redshift and
velocity dispersion measurements available in the literature; in columns (8) and (9) the heliocentric redshift
and its error; in columns (10) and (11) the logarithm of the velocity dispersion measurement and its error;
in columns (12) and (13) the number of Mg2 line index measurements available from our new data and from
the literature; and in columns (14) and (15) the value and error of the Mg2 line index. Similarly, columns
(16)-(19) give the same information for the photometric parameter log dn (dn in 0.1 arcmin). In addition,
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Table 8 gives (column 20) a reference to the Notes to the table indicate the reason(s) for removing the galaxy
from the ENEARc sample. The parameters listed in these tables are combined values obtained from the
error-weighted mean of the individual measurements using a 3σ-clipping.
5. Summary
In this paper we present spectroscopic (redshift, velocity dispersion, and Mg2 index) and photometric
(dn) data for 640 galaxies in 28 clusters comprising our ENEARc catalog. The assignment of galaxies to
groups and clusters was based on a compilation of objectively identied groups derived from complete redshift
surveys of the nearby universe. Roughly 2% of the galaxies were previously assigned to clusters erroneously.
The data presented here are a combination of 338 new spectroscopic measurements of 229 galaxies, and 508
new R-band images of 348 galaxies, in addition to those taken from the literature. The large number of
galaxies in common with other authors, permits all data to be calibrated into one reference system. Bernardi
et al. (2002) use 452 galaxies of ENEARc to determine the Dn − σ relation used for ENEAR.
In a forthcoming paper we intend to also measure the FP parameters for the ENEARc galaxies in order to
build a template relation for nearby clusters which will serve as a reference for similar studies at high redshift.
It is important to point out that the present sample can be signicantly expanded by using currently available
wide-eld imagers and multi-object spectrographs such as 6dF (http://www.aao.gov.au/ukst/6df.html) and
it may be well worth the eort.
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Fig. 1.| The spatial distribution in galactic coordinates of all the 58 cluster/groups with characteristics
suitable for the determination of the distance relation (see text). The 28 clusters used in the present paper
are shown as crosses. The size of the symbols is inversely proportional to the cluster redshift.
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Fig. 2.| Examples of the distribution of galaxies, in the equatorial coordinate system (upper panel), and
the radial velocity versus angular distance from the cluster center (lower panel) for two clusters. Shown are:
late-type eld galaxies taken from the available redshift surveys (small dots) and early-type eld galaxies in
the ENEAR catalog (open squares); cluster early-type galaxies with (lled and skeletal circles) or without
measured distances (open circles). The skeletal symbol represents \discarded" galaxies (see the text and
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Fig. 3.| The distribution of spectroscopic and photometric parameters for the ENEARc galaxies: upper
panels (a) redshift and (b) velocity dispersion; lower panels (c) Mg2 line index and (d) the photometric
parameter log dn.
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Fig. 4.| Comparison of our measurements with those of other authors. Dierent panels show the comparison
for each individual source: Lucey & Carter (1988) (LC); Faber et al. (1989) (7S); Dressler (1987) and Dressler,
Faber, & Burstein (1991) (D); and Jrgensen et al. (1995b) (JFKb).
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Fig. 5.| Comparison between measurements from dierent authors for which no direct calibration was
possible (Lucey et al. 1997 (Lc) and Smith et al. 1997 (S)) after bringing all measurements into a common
system.
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Fig. 6.| The distribution of the redshift dierence between our measurements and those from the literature.
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Fig. 7.| Comparison of our measurements of log dn with those of other authors. Dierent panels show this
comparison for individual sources: Lucey & Carter (1988) (LC); Faber et al. (1989) (7S); Dressler (1987)
and Dressler et al. (1991) (D); Jrgensen et al. (1995a) (JFKa); Lucey et al. (1997) (Lc); and Smith et al.
(1997) (S).
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Table 1: The cluster sample
Name α δ czhel σcl Rp Ngal Reference
(1950) (1950) kms−1 kms−1 h−1 Mpc
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Northern hemisphere
7S21 00:18:36 22:00:29 5840 285 - 7 * S, G
Pisces 01:06:21 32:16:19 5011 358 0.837 24 F, S
HMS0122+3305 01:20:33 33:22:22 4884 540 1.065 11 S
A262 01:50:00 35:56:19 4982 450 1.130 9 F, S, W
A347 02:21:36 41:25:00 5519 768 - 8 * S, G
Perseus 03:15:18 41:19:58 4967 550 1.110 30 D, F, S
A539 05:13:55 06:24:00 8646 701 - 19 * JFK
A1367 11:41:41 20:15:25 6486 760 1.043 8 F, HG
Virgo 12:28:02 12:22:55 1101 685 0.846 81 F, HG
Coma 12:56:01 28:07:18 7010 895 1.925 97 D, Da, F, JFK, Lc, S, W
HG50 15:02:35 02:07:39 1707 249 0.451 8 F, HG
A2199 16:25:48 39:37:48 9075 731 1.466 20 * F, Lc, S, W
Pegasus 23:17:57 08:04:21 3567 405 0.444 5 F
A2634 23:35:45 26:38:39 9318 814 0.917 14 * F, Lc, S, W
Southern hemisphere
A194 01:24:37 -01:41:10 5380 408 1.042 21 F, LC, JFKa, JFKb
Fornax 03:34:19 -35:19:27 1433 320 0.781 25 D, F, HG, MDL
Eridanus 03:35:25 -20:38:24 1618 236 0.682 22 HG, Wa
Doradus 03:59:05 -51:16:59 1114 245 1.300 10 HG, JFK, MDL
A3381 06:08:06 -33:34:59 11381 372 - 13 * JFK
Hydra 10:34:19 -27:26:53 3720 555 0.867 50 F, JFK, LC
AS639 10:38:24 -45:55:59 6246 456 - 10 * JFK
Cen45 12:46:48 -40:56:19 4650 350 - 10 * F, HG, LC
Cen30 12:44:12 -40:44:19 3030 658 1.385 36 Db, F, HG, LC
AS714 12:48:17 -26:17:27 3258 215 0.450 8 A
Klemola27 13:46:11 -30:22:03 4611 382 0.670 18 Db, JFK, Wb
AS753 13:58:31 -33:40:08 4167 401 0.979 27 Db, JFK, Wb
PavoII 18:43:49 -63:28:48 4286 284 - 17 F, HG, LC
Klemola44 23:44:52 -28:22:17 8457 375 1.034 32 F, JFK, LC
Notes. — Asterisks in column (8) denote clusters that were not observed by us; data for these clusters come entirely from other
authors.
References. — A: Abell et al. (1989); D: Dressler et al. (1987); Da: Dressler (1987); Db: Dressler et al. (1991); F: Faber et
al. (1989); G: Gibbons et al. (2000); HG: groups form Huchra & Geller. (1982); JFK: Jørgensen et al. (1996); LC: Lucey &
Carter (1988); Lc: Lucey et al. (1997); MDL: groups from Maia et al. (1989); S: Smith et al. (1997); W: Wegner et al. (1999);
Wa: Willmer et al. (1989); and Wb: Willmer et al. (1991).
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Table 2: Galaxies excluded by our cluster membership assignment
Galaxy α δ czhel mB Cluster Rp σcl Rproj j ∆cz j References
(1950) (1950) kms−1 mag h−1 Mpc kms−1 h−1 Mpc kms−1
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
CGCG 385-091 01:20:39 -00:54:11 8269 14.82 A194 1.042 408 1.188 2889 JFKa
NGC 0533 01:22:57 01:29:57 5544 13.44 A194 1.042 408 3.018 164 JFKa
UGC 01269 01:46:11 34:44:05 3848 15.43 A262 1.130 450 11.340 1134 S
UGC 01837 02:19:49 42:47:06 6582 14.63 A347 1.000 768 1.357 1063 S
UGC 01841 02:20:02 42:45:55 6373 14.29 A347 1.000 768 1.328 854 S
PER 195 03:15:48 40:54:04 8342 14.20 Perseus 1.110 550 0.382 3375 D, S
NGC 1705 04:53:06 -53:26:30 597 13.06 Doradus 1.300 245 1.653 517 MDL
[WFC91] 101 13:51:06 -29:34:59 6923 14.75 Klemola27 0.670 382 1.067 2312 W
[WFC91] 039 13:59:18 -32:55:44 10630 15.47 AS753 0.979 401 0.220 6463 JFKa, W
[WFC91] 056 14:00:18 -33:46:56 2718 14.37 AS753 0.979 401 0.282 1449 JFKa, W
ESO 384G037 14:00:38 -33:50:02 5723 14.78 AS753 0.979 401 0.345 1556 JFKa, W
D69 23:44:37 -28:17:42 10071 16.88 Klemola44 1.034 375 0.134 1614 JFKa, LC
D82 23:45:20 -28:13:54 10688 17.12 Klemola44 1.034 375 0.261 2231 LC
D39 23:45:43 -28:27:24 10554 16.30 Klemola44 1.034 375 0.305 2097 JFKa, LC
D65 23:45:47 -28:21:10 10230 15.00 Klemola44 1.034 375 0.298 1773 JFKa, LC
References. — D: Dressler et al. (1987); JFKa: Jørgensen et al. (1995a); LC: Lucey & Carter (1988); MDL: groups from Maia
et al. (1989); S: Smith et al. (1997); and W: Willmer et al. (1991).
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Table 3: External comparisons of spectroscopic parameters
Sources Nc ∆ log σ σ∆ log σ Nc ∆ Mg2 σ∆Mg2
(1) (2) (3) (4) (5) (6) (7)
LC 29 0.012±0.011 0.054 – – –
7S 115 0.019±0.005 0.055 82 0.004±0.002 0.021
D 25 0.025±0.012 0.055 23 0.005±0.005 0.023
JFKb 64 0.021±0.008 0.059 39 0.004±0.004 0.023
Lc 7 0.009±0.011 0.030 7 0.003±0.006 0.019
S 8 0.011±0.014 0.043 5 0.002±0.007 0.021
References. — As in Table 4.
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Table 4: Spectroscopy: sources of the cluster sample
Source Nσ(meas) Nσ(gal) Nσ(sing) NMg2(meas) NMg2(gal) NMg2(sing)
(1) (2) (3) (4) (5) (6) (7)
Our 338 229 91 333 225 105
LC 89 44 — –
7S 208 58 155 64
D 81 31 53 26
JFKb 157 75 129 91
Lc 85 1 65 45
S 110 65 98 71
References. — JFKb: Jørgensen et al. (1995b); other references are as in Table 1.
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Table 5: External comparisons of photometric parameters
Sources Nc ∆ log dn σlog dn
(1) (2) (3) (4)
LC 35 0.005±0.004 0.023
7S 162 0.006±0.002 0.024
D 31 0.010±0.003 0.016
JFKa 124 -0.004±0.002 0.013
Lc 13 -0.007±0.004 0.016
S 14 -0.001±0.005 0.019
References. — As in Table 6.
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Table 6: Photometry: sources of the cluster sample
Source Filter Ndn(meas) Ndn(gal) Ndn (sing)
(1) (2) (3) (4) (5)
Our R 508 348 117
LC V 77 19
7S B 199 42
D B 63 9
JFKa Gunn-r 197 59
Lc V 86 0
S R 113 65
References. — JFKa: Jørgensen et al. (1995a); other references are as in Table 4.
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